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AUTHORS: Akutin, Me Se, Korshak, Ve Vo, Rodivilova, Le A-cy 
Vinogradova, S. V., Budnitskiy, Yu. M-, Valetskiy, P. M., 
ebedeva,.Ae Se , 


TITLE: New data on processing and properties of polyarylates 
PERIODICAL:  Plasticheskiye massy, no. 11, 1962, 20-26 , 


TEXT: This paper deals with experiments for determining the optimum 
processing conditions of polyarylates from isophthalic acid and diane (ID), 
terephthalic acid and diane (TD), and the mixed polymer ITD (ratio iso- 2 
to terephthalic acid 1:1). Preliminary experiments showed that the 
interfacial polycondensation in more concentrated solutions than hitherto 
usual gave polymers with low molecular weight: thus 13.5% by weight of 
diane in NaOH solution + 15-20% by weight of isophthalic dichloride in 

’ methylene chloride yielded a polymer with MW ~18,000. A better result was 
obtained for ITD in the presence of 1% triethyl benzyl ammonium chloride 
as catalyst: the reduced viscosity in tricresol was 0.58. Injection- 
molded products were made from ID, TD, and ITD, and tested. Results: 
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(1) at 280-360°C, ID and TD can be processed only in inert gas atmosphere 
since thermal destruction occurs if air ia present. ITD can still be 
processed at these temperatures in the presence of air. (2) The strength 
of products depends on the molecular weight (or on the reduced viscosity). 
Adequate tensile strength (-4 400 kg/om*) ia attained above 4,4, = 1-0- 


products with a tensile strength of 850-900 kg/cm were obtained from ITD 
with T yeq * 1.9+2.0. (4) The tensile strength drops from 820 kg/om? at 


280°C to 480 kg/em at 340°C. (5) The effect of the molding time becomes 
manifest the tensile strength dropping from 850 kg/cm* after 10 min to 
300 kg/cm? after 30 min solding time. (6) A change in molding pressure 
has no effect on the tensile strength. (7) Increasing the temperature of 
the mold from 80 to 460°C increases the tensile strength from 650 to 

820 kg/om* , but a further increase (to 200°C) reduces the tensile strength. 
(8) A study of the chemical stability of injection-molded specimens and 
films showed: good stability to mineral and organic acids, oxidants, and 
dilute alkalis; poor stability to concentrated alkalis, particularly 
ammonia; swelling in some solvents, injection-molded specimens being more 
stable than films. The chemical stability of polyarylates resembles that 


of polycarbonates, and is inferior to that of polyethylene terephthalate 
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only as regards the swelling in some organic solvents. There are 


8 figures and 6 tables. 
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AUTEORS: Korsnak, V. Ves Ven gradova, Ss. V., Selazkin, Ss. N. 

TITLE: Heterochain polyesters. KAKIII. Polyarylates on 
phenolphtnalein base 

PERIODICAL: Vysokomolekulyarnyye soyedineniya, V- 4, no. Jy 1962, 339-744 

TEXT; Homoreneous and mixed polyarylates (1) on phenolphthalein base were 
¢ structure on their 


syr.thesi zed, and the effect of the initiel compound s 
properties Wes examined. The euthors hoped to obtain a polymer which 


would be well goluble by virtue of the large phenolpnthalein side groups 

and which would have a sufficiently high softening temperature owing %o 

the polar group in the side group. The lactone group was to be modified : 
to reactive carboxyl and hydroxyl groups as follows: Sa 
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The properties of I are dependent on the structure of the initial 

components. I of terephthalic acid show the highest softening 

teaperatures, followed by I of isophthalic, adipic, and sebacic acid. 
Substituting "dian" or resorcin for half the phenolzvhthalein in I lowers 

the softening temperature. A softening temperature rise is probably due 

to the increase of chain interaction caused by the polar groups: we 


—oc 
Kyo oQo- x 
| O oo yo, 
No 


The decrease in packing density raises the solubility of I on phenolphthalein 
base as compared with I on "dian" bese. I on phenolphthalein base and 
isophthalic acid base dissolves in methylene chloride, chloroform, tetra- 
chloro ethane, tetrahydrofuran, cyclohexanone. The partial substitution of 
phenolphthalein for bivalent phenols raises solubility. Films obtained 
from 5 % solutions of I with phenolpkthalein and terephthalic acid retain 
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> 50 % of their strength at 180°C, Anorphous structure of most of I on 
phenolphthalein base was established by X-ray structural analysis, Thanks 
&re due to the teams of laboratoriya fiziki polimerov (Laboratory of 
Pol3jmer Physics) and laboratoriya rentgenostrukturnogo analiza 

Laboratory of X-ray Structural Analysis) for thermodynamic and A~ray 
analyses. There are 3 tables and 17 references: 13 Soviet and 4 non- 
Soviet. The two references to English-language publications read as 
follows: A. Conix, Industr. and Engng. Chen., 51, 147, 1959; 


We oM. Eareckson, J, Polymer Sci., 40, 399, 1959. oa 


ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN SSSR 
(Institute of Elemental Organic Compounds AS USSR) 


SUBMITTED: April 24, 1961 
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AUTHORS: Korshak, V, Migs Vinogradova, Ss. V., Iskenderov, i. 4. 
TITLE: Heterochain polyesters. XXKIV. Polyesters of aromatic 


dioxy condensed-ring compounds 
PERIODICAL: Vysokomolekulyarnyye Soyedineniya, v. 4, no. 3, 1962, 345-350 


TEXT: Polyarylates were obtained on the bese of isomeric diols of the 
naphthalene, anthracene, and phenanthrene series using interface poly- 
Concentration. The effect of the feeding rate of initial compound solu- 
tions, of their concentration and ratio, and of the Teaction temperature 
on yield and molecular weight of polyarylates of 1, 6-diory naphthalene (I) 
and dicarboxylic acids (adipic (71), sebacic, and isophthalic (III) acid) 
was investigated. Best results were achieved by the addition of acid ee 
chloride solution to an equeous alkali solution of I for 11-14 min. The 
highest polymer yield and viscosity were obtained at 0.10 N concentration 
of the initial solutions. 20°C was ideal for the interface condensation 
of 1,6-dioxy naphthalene with II, III, and sebacic acid. If one of the 
phases is aqueous, various competing reactions may, in polyesterification, 
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take place at the interface. Some of them produce a polyester, while 
others prevent it from forming 8S, €.g., chain rupture due to hydrolysis of 
the acid chloride groups and cf the initia] dicarboxylic acid chloride: 


1. ...—OCpoH.OOCRCoC! + HO~ ...—OCHOOCRCOOH + HCL 
2. CIOCRCOGI + 2H,0 -» HOOCRCOOH 4+. 2Hc1 : 
3. CIOCRCOC! + H,0 -» CIOCRCOOH +. HCI 
+> OCRCOOC wHONa + CIOCRCOOH +... OCRCOO0C,.H.OOCRCOOH +- NaCl 


hydrolysis, provided maximum viscosity (0.22 in polyarylates of III, and 
0.16 in those of II) ana yield (84 % in III ana 35 @in II). Excess of 
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I or of acid chloride (> 0.2 mole) leads to chain rupture by the formation 
of phenolate or acid cnloride €roups at the chain terminals. ‘The best 
NaCH amount is 0,1 mole excess in III and 0.2 mole excess in II. The 
amount of reactive phenolate of I drops with NaOH deficiency, ag I does not 
react spontaneously. NadH excess causes the initial acid chloride and 

the polymer chain to hydrolyze. There are 4 figures, 2 tables, and 

16 references: 10 Soviet and 6 non-Soviet. © The two references to 
English-language publications read as follows: 4, Conix, Industr. and 
Engng. Cherm., 51, 147, 1959; I. a, Ambler, I. @. Seanlan, Industr. and 
Engng. Chem., 19, 417, 1927. 


ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN sssR i 
(Institute of Elemental Organic Compounds AS USSR) 


SUBMITTED: February 9, 1961 
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75. P10 
AUTHORS 3 Kovarskaya, B. OM, Strizhkova, A. 3., Levantovakaya, I. Z., 
Shabiudeash, £. 0°45 » Neyman, Ky Bus Korshak, Y. Vey Vinogradova, 
5. Ve, Valetsxiy, PR, 2, ee 


PITLEs Study of the thermal derradation of condensation resina, Izu. 
Thermal dorradation of heterochain polyestera (polyarylates 


PERIODICAL: Vysoxonmolekulyarnyye soyedineniya, v, 4, no, 39 1962, 443-739 


TEXT: Thermal degratation of polyarylates on the basis OF 4,6tedthydrox dle 
phenyl-2,2'-pronane (DDP) and terephthalic (polyarylate TD) or tsonhthelie 
(polyarylate ID) acids Prepared oither in a hifh-boiling Solvent (netrolam 
ee (%5(s) ana ID(s), respectively) or by interfacial condensation 

(TD(4) and ID(i), respectively) ig atudiod in thie 


of the polyarylates wore: TD{s\— 340°C; 

270°C). Thermal denradati i ‘ 
between 250 and 525°C, Evolution of 

0.42 mole CO, 0.30-0.60 cole co 


arylate structural unit are liberated. 
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degradation of Tu(s) performed ut 450°C snow absorption bands at 1365, 1765 
and 2970 em! characteristic of the methyl group, and at 1735 and 1250 cae 
characteristic of the ester bond. The split absorotion ornd at 1735 en7* 


inéicates the preaence of teraphthulic aciit, wheresa tha split band at 


1600 ont shows free DUP to be prosont, Tho infrsre!l spectrun of the soli4 
residue of Ty(s) after thormal 4osradation at 450°C for 1 hour does not 

contain bands which are characteristic of methyl groups, whercan bands 
charactoristic of tho cutcr bond are established in the infrared spectrum wr 


of the solid residue oxposed to thermal degratation at 500 C for 1 heur. 
These bands are lagkine in the spectrum of the product exposed to thermal 
dorradation at 600°C for 20 minutes. Absorption spectra of the solid req 
sidue of Tp(s) and DDP in the rerion of 700 - 900 and 1600 em™) show that 
thea concentration of phenyl] rings increases after derradation leading to 

the formation of polyphenylene-like structures, These conclusions 

were’ confirmed by the ELR spectra of the residuos of thermal !e- 
rradation of 7D(s) at 450, 500, and 600°C, A. A. Berlin and L. A. Blyumen- 
fel'd Vysokomolek. soyed., 2, 1494, 1960; Zhurnal strukturnoy khimid 1, 103, 
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1960) are mentioned. There are 7 figures, 3 table, und 11 roferences: 
9 Soviet and 2 non-Soviact. 


ASSOCIATION: Nauchno-issladovatel'akiy inatitut planticheskikh manos 
(Scientific Resoarch Institute of Plastica) 


SUBUYITTED:s March 6, 1964. 
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AUTHORS: Korshak, V. Vs, Vinogradova, 5. Ve, Artemova, V. S- 


TITLE: Study of coordination polymers. XI. ‘Rules governing poly- 
coordination in the melt 


VSXIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 4, 1962, 492-498 


TEXT: The polymerization between 4,4'-bis-(acetoacetyl) phenyl ether and 
beryllium acetoacetate or zinc acetate was studied. The experiments were 


conducted at 200, 260, and 280°C in nitroger stream and under vacuum. The 
mixing rutio of the initial substances was varied. The experiments took 
30 min to 19 hr. The relative viscosities of the reaction products were 
determined. Results: Polycoordinution is an equilibrium reaction. The 
equilibrium of polymer formation can be shifted by eliminating the low- 
molecular reaction product (acetyl acetone) from the reaction mixture. 

On the other hand, the polymer is destroyed by neating with acetyl acetone 
im excess. Be contained in the polymer can be substituted by Cu, (by 
heating the polymer with Cu acetyl acetonate). The maximum molecular 
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— (126,000) was ootained with equimolar amounts of the initial 
bétances, (The mixture was kept for 5 hr at 200°C in N. flow and for 
: aes a EOx. é 
another 14 hr at 260°C in vacuum (1-2ma Hg)). There are 3 t.bles 
ASSOCIATION: Institut element oorganicheskikh soyedineniy AN SSSR 
(Institute of Elemental Organic Compounds AS USSR) 


SUBMITTED : February 14, 1961 
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AUTHORS : Iskenderov, HM. A.s,Xorshak, Y. V., Vinogradova, S. V. 
Eeterochain polyesters. XXXV. Polyarylates on the basis 
of 1,6-dihydroxy naphthalene 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 5, 1962, 
637 - 641 © 


EXP: The authors studied the effects of several factors on the yield 

and on the reduced viscosity of polyarylates prepared by interfacial 
condensation of 1,6-dihydroxy naphthalene with adipic, sebacic isopnthalic, 
or terephthalic acid chlorides: (1) of emulsifiers (alkamone 4 (5), 

sodium oleate, mersolate, Novost',Cl\-20 (07-20), Nekal, wetting agent 

‘WE, (NB), Grilon B,"Yontakt Petrova" and of their concentrations. : 

(0.25 - 2.50)5)); (2) of solvents for the acid chloride (benzene, toluene, 
O-, «-, p-xylene, Tetralin, chloroform, carbon tetrachloride, dichloro 
ethane, ditolyl methane, n-hexane),of catalysta (triethyl amine, dimethyl 
aniline, tetraethyl ammonium bromide, zinc chloride, lead oxide, zinc 
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acetate) and of their concentrations (0.5 - 3.5%); (3) of the. 

concentrations of the acid chloride solution (0.1 + 1 N). The highest 

yields (61 - 89/5) and values of reduced viscosity (0.20 - 0.32) were 

obtained by using 1% by weight of emulsifiers with respect to the aqueous 

phase (OP - 20 for the pcelyarylates of aliphatic acids and sodiun Oleate . 
for she polyarylates of isophthalic acid), n-hexane as a solvent, and \ 
2 95 tetraethyl ammonium bronide and triethyl amine ag catalysts. There A 
are 6 tables. 


ASSOCIATION: Institut elenentoorganicheskikh soyedineniy AN SSSR 
Institute of Elemental Organic Compounds of the AS USSR) 


SUBMITTED ; February 9, 1961 
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Heterochain polyesters. Part 37: Mixed polyarylates »ased 
on terephthalic acid, dihydroxyphenylpropane, and aliphatic 
polyhydric alcohols. Vysokcm.soed. 4 no.7:C&7-994 Jl '62, 
(MIRA 15:7) 
1. Institut elenontoorfenichookikh soyodinoniy AN SSSR, 
~ (Reccphthalic acid) 
(Gunga): (Alcohols) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860010005-0" 


09/01/2001 CIA-RDP86-00513R001860010005-0 


a Se os 1522, AOS PSE TEEN ae AI PERSE ce EE eee FE 


5/190/62/004/009/003/014 
B101/B144 


AUTHORS : Korshak, V. V., Vinogradova, S. Vay Wu Pang-yiian 


TITLE: Heterochain polymers. XXXIX. The significance of the 
hydrolysis of bis-(p-carboxy-phenyl)-methyl phosphine oxy- 
chloride for interface polycondensation 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 9, 1962, 1320-1523 


(EXT: In a previous paper (V. V. Korahak et al, Vysokomolek. soyed., 3, 
371,'1961) hydrolysis of the chloride group was assumed to occur as a side 
reaction during the formation of polyarylates of bia-(p-carboxy-pheny1) - 
nethyl phosphine oxychloride (1) by interface polycondensation. The course 
of such hydrolysis was now studied by mixing the benzene solution of I with 
water and by conduotometric titration of the resulting HCl. Results: (1) 
At 25 C, the chloride first saponifies rapidly: after 5 min 37.23%, after 
10 min 37.68%, and after 60 min 48.46%. (2) A rise in temperature 
accelerates the hydrolysis, 28.02% chloride being saponified after 30 min 
. 7°c and 60.37% at 60 C. (3) The presence of NaOH increases the rate of 
ydrolysis. .(4) A change in concentration of I from 0.025 to 0.250 moles/1 
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affected the depth and rate .of hydrolysis but slightly. (5) The hydrolysis 
of I is more intensive than that of isophthalic or terephthalic but less 

| intensive than that of adipic chloride. (6) Because of the intensive 

| hydrolysis of I, only polyarylates of low molecular weight are formed. 
“If polyarylates of I with higher molecular weight and higher yields are 
wanted, polycondensation hag to be conducted at low temperatures, in a 
considerably diluted solution with an excess of I. There are 5 tables. 
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AUTHORS: Korshak, V- Vey Vinogradova, Se Vey Prunze, T. Mes Kozlov, 
Le Vey wu Pang-yuan : 
TITLE: Heterochain polymers. XL. Synthegis of polyamide esters by 


interfacial polycondensation 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, V- 4y now 10, 1962, 
_ 4457-1462 


TEXT: A comparison is made between the properties of polycondensates 
obtained by interfacial polycondensation (ic) and equilibrium poly- 
condensation (eC) of sebacic chloride (1), diane(4,4!-dihydroxy-di phenyl 
propane ) (II), and hexamethylene diamine {III)- Interfacial polycondensa- 
tion was achieved by mixing 0.2 N alkaline solutions of II ard III with 
I dissolved in hexane, and eC was prought about by heating the component 
. mixture first in N, and then in vacuo, the ratio I‘ II: III being varied 


between 1:1: 0 and 1: 03: 1- Homopolymers could be separated from 
the reaction product since the homopolymer I + III is insoluble in 


“cara 1/3 : re 
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p-xylene, whereas homopolyher I + II is soluble ip posylene., The nitrogen 
content of the reaction product soluble in p-xylenhd confirmed the forma- 
tion of a polyamide ester.? The differencesobservéd between the products 
obtained by iC and eC are that the product from eG,’ containing less than 
40/5 III, was better solublé‘in p-xylene than product from iC containing 
the same amount of III, whereas the eC products containing more than 
40/5 III were not as easily soluble ag the comparable iC products. 
Furthermore, the softening: points of iC products containing leas than 
40% III were lower than those of the corresponding e¢ products. The 
thermomechanical curves of the iC products were flatter.. At a component 
ratio of 1: 0.5 : 0-5, the nitrogen contents in the insoluble part of 
the polymer obtained by iC and eC ere ~ 8.7% and “4.2%, respectively, 
that in the soluble part being ~ 1.9% in iC and “3.6% in eC. Conclusion: 
I diffuses from the organic: into the aqueous phase owing to hydrolysis 
during 1C; III diffuses into the organic phase more readily than II. 
Hence, the polymer formed from the organic phase should contain amide 
units, and the product formed from the aqueous phase and should be 
enriched with ester units. This was confirmed by iC when the mixture was 
stirred at varying speeds.i° At a ratio of 6 : 5 ::1 and at 1000 rpm, the 
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polymer had a nitrogen content of 7.02% and a softening point of 194°C, 
at 6000 rpm, the nitrogen content was 2.074 and the softening point waa 
47°C. Ata ratio 1:1; 1, a polymer containing “8.9% nitrogen was 
obtained in both cases. Hence, III has a greater reactivity than II. 
“There are 2 figures and 3 tables. The English-language reference is: 
“We M. Eareckson, J. Polymer Sci., 40, 399, 1959... . 
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AUTHORS: Korshak, V. V., Corresponding Member AS USSR, ' 


Winogradova, S. V., Teplyakov, M. M., Chernomordik, Yu. A.) * | 
TITLE: . Polyegter ~ polyamide interaction in melts 


PERIODICAL: Akadenliya nauk SSSR. Doklady, v. 147, no. 6, 1962, 
. 1365-1368 ; 


pebacinate and polyhexamethylene sebacinic amide was etudied at 290°C = 
in an No stream in order to explain the formation of polyamide esters LS 


TEXT: The exchange reaction between equimoleculay amounts of rae 


a from complete polymers. The occurrence of an exchange reaction between 
amide and ester groups was proved by a preliminary experiment with 
-acetanilide and benzyl benzoate, In polymers it was proved by comparing _ 
the properties of products obtained after 1-12 hrs with those of the : 
polyamide ester obtained by aminolysis of polyethylene sebacinate with 
hexanethylene diamine, and also by turbidimetric titration. ‘There were 
three possibilities of reaction : (1) Interaction vetween amide bonds 
and ester bonds of neighboring chains; (2) exchange on the active end 
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groups; (3) synthetic reaction by interaction among the end groups of 
the polymer chains. The third possibility was eliminated, since the 
viscosity of the polymer solution in cresol reached its maximum after 

1 hr. The yield point also reaches its maximum-.(200°C) after 1t-hr 
heating and decreases to 165°C after 8 hrs, owing to conversion of the* 
block polymer formed first. The minimum temperature of the exchange 
reaction was determined from. the difference in solubility of the two 
initial products and of the polyamide ester in hot benzene. The 
reaction was much slower at 280°C. At 260°C, a reaction took place 
during the first 8 hrs only. after the addition of 1% catalyst 
(CH,-CH,-SO,H, Li0H, NadH+Al,03, various acetates, PbO, etc). The best 


results were obtained with 1 - 2% PbO. There are 4 figures and 2 tables. 
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Synthesis of homogeneous and mixed polyarylates fron 


allyl-substituted phenols. Lakokras.mat.i ikh prin. 
toel:3-9 163. (MIRA 16:2) 
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AN SSSR i Moskovskiy khimiko-tekhnicheskiy institut imeni 
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‘t_Vy'sokomolekulyarny"ye-soyedis sniyn;-vs-5;-n0x-6;-1963, 799805 ap eae 
“' TOPIC TACS: “polyvster, heterochain compound, polyarylate, dihydroxynaphthalene, =. 
Pdgan (92250 Opes: 
| ABSTRACT: The synthesis of mixed polyarylates was accomplished by polycordensz- 
ition of 10 isomers of dihydroxynaphthalene, dian, and the chlorides of terphthalic,: 

| isophthalic, adipie and sebacic-_acids—in-ditolylmethana, at temperatures ranging { — 

; from 100 to 220C for periods of 1 to 12 hours, The polyarylates obtained on the } 

basis of re mostly of mixed erystalline-amorphous structure ers 
;and had softening points from 500~130C, the highest belonging to the 1,3-isomer. se ete 
- Where isophthalic acid was the base, the softening point had a range of 400-25C, eae 
'and 4t showed c still lower range of 190-5C with adipic acid, going still further 
; down with sebaciec acid, ranging from 35C to -18C. Thus it seems that increasing ssi 


ee | the nunber_of methylene -groups-in-the aliphatio “dicarbon‘; acids from 4 to 8 causes 
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“| a marked drop {a the softening-point temperature, which vas also found to be accom 
| panied by a- higher solubility and a lover eryatallizability of these polyters, 
- ; Thanks are given to the co-workers of the laboratory of the Institute of the Ele~ 
We __“entoorganic Compourds, of the Acadomy of Sciences SSSR, headed by A. I. 
me 6 Kitayg itaygoroda ¥, for conducting the x-ray structural investigation of the polymers, ~ 
my 6=Ssi«;s«Ordg. art. has: 5 tables, ‘ 
| ASSOCIATION: Ynatitut elenontoorganicheskikh soyedinenly AN SSSR (Institute of 
_, Elementoorganic Compounds, Acadeny of Sciences SSSR) : 
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of ' AUTHOR: Korshak, V. V.3 Vinogradova, 8. V.} Wu, Peng-yuan gh ; 


sao SENET MEY SEE aAE Oy Pos tendatt enn. een ees = 


- ; SOURCZ: Vytsokanolekulyarnytye soyedineniya, Ve 5, nO» 7, 1963, 969-975 


mm, j. TOPIC TAGS: poly(emide ester), i if! - (methyl phoophinylidene )atbenzote acid, . | 

ae 4,4 '»(mathylphosphinylidene )aibenzoic acid-based poly(emide esters), 4,4~(methyl- — -— 
phospiuylidene )dibenzoyl chloride, 4.1! ~isopropylidenediphenol, 1.,6-hexanedienine, 

- poly(smide ester) synthesis, interfacial polycondensation, equilibrium poly- e 

ae condensation, thermomechanical curve, poly/emide ester) thermamechantcal curve hee 


f ABSTRACT: 4,4'-(Methylphosphinylidene ) dibenzote acid-based poly(amide esters) 
: have ‘been synthesized for the first tine by interfacial polycondensation of Suds 
 ,4.'-(methylphosphinylidene )dibenzoyl chloride (I), 4,4'-1sopropylidenedi phenol ne 
(II), and 1,6-hexanediomine (III). The reaction was conducted in 0.5 N chloro- 
fona 3olution with vigorous agitation. ‘The poly(amide esters) were produced tr 
; yields of 56.5 to 81.8% depending on the I/II/III ratio, which varied from 1/1/09 to 
oH 1/0/1. The formation of copolymers. (rather than of ea mixture of hanopolyrers ) 
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was ascertained by chemical, solubility, IR-spectroacopic » ond thermanechaniceal 
methods. The structure of the poly(amide esters) wao heterozeneous » DUt approached 
that calculated fron the monazex ratios. IIT wes more reactive with Tthen with 
_ iI. The Poly(amile esters ), depending m the initial mane mihue campoattim, ae-elther vhite, 
' transparent, or semitransparent amorphous powders with sortening temperatures of 
: 165 to 2550. Their solubility Jn such solvents aa benzene, chloroform, dioxenc, 
™  and-tetrahydrofuren-is-lows ‘They diagolve more readily in tetrachloroathylene. 
| Their low molecular weight (as indicated by reduced viscosity) can be increased 
' by conducting the reaction in the presence of mersolat emulsifier. Poly(amide 
esters) were also synthesized by equilibrium polycondepsation , 1a Which case _ 
i the products are transparent, slightly colored resins! aving e lover molecular 
’ weight than the poly( enide eaters prepared by interfacial polycondensation. 
' Orig. art. has: 3 figures and 4 tables. 
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TITLE: Investigation of the exchange reaction between a polyamide and a 
polyarylate 


SOURCE: AN USSR. Izv. Seriya khimicheskaya, no. 2, 1964, 334-30 


TOPIC TAGS: polyamide polyarylate interaction, interchain reaction, polyamide, 
polyarylate, polyamide ester, synthesis 


ABSTRACT: This is a contimation of a work done by the same authors (Dokl. AN 
SSR 147, 1365 1962) where they showed the possibility of synthesizing polyamide 
esters by interchain interaction of initial polyamide macromolecules and a 
polyester. The present article was prompted by the higher thermal stability and 
other valuable properties of polyarylates for the production of polyamisoarylates, 
For this purpose the authors investigated the interchain reactions of polyarylates 
and polyamides, They selected for their tests the reaction between polyhexamethy- 
sebacineamide and polydiphenylpropanesebacinate fa polyester of sebacic acid and 
4% dioxy-2,2?-dipehylpropane). Condensation was carried out in test tubes in 
an inert gas at temperatures from 20 to 280C with and without a catalyst. The 


ae catalysts were p-toluene stlfoacid, lithium hydroxide, lead oxide, zinc 
ar 2 
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lyarny*yo soycdineniya 4, 339, 1962, with chlorodipheny! in place of ditolylmethane as the 
solvent, the authors prepared polyarylates of 4,4'-diphenyldicarboxylic, terephthalic, 
isophthalic, diphenic, fumaric and sebacic acids with phenolphthalein anilide as the base. 
The phenolphthalein anilide was prepared by a procedure described by Albert (Berichte der 
deutschen chemischen Gesellschaft, 26, 2077, 1893); and technique of interphase polycon- 
densation, which was also employed e nsisted of 1. adding a 0.1 benzene solution of chloro- 
anhydride of the dicarboxylic acidto.0.1 alkaline solution of phenolphthalein anilide, 
containing 0.9-1.0% of nekal, 2. thoroughly mixing for 20 min, and 3. precipitating the 
polymer with methanol, washing with methanol and hot water and drying in a vacuum at 80C. 
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ABSTRACT: This Author Certificate presenta a method for obtaining thermoactive 
polyarylates, [o enhance the Properties of the polyarylates, unsaturated polyarvlates 
derived fron allyl-substituted Phenols are epoxidated with organio per-acids, 
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TITLE: Difference in Supramolecular structures of amorphous polyarylates|obtained 
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Polymec mmpact aleeusth Vlensile Sivew th 
ABSTRACT: Electron-micfoscopic and mechanical studies were carried out on special- 


ly synthesized types of F-7 polyarylates (products of polycondensation of tereph-- 
thaloyl chloride with phenolphthalein anilide). The resuits fully confirmed the 
hypothesis that in interfacial polycondensation, when the polymer is formed at the 
interface of two liquid phases in which it is insoluble, the supramolecular 
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TOPIC TAGS: polyaryl plastic, copolymerization, thermal atability, tensile aS 
‘strength, methyl methacrylate 


_. ,, ABSTRACT; Allyl-substituted polyarylates (I) of different molecular weights and 

| consentrations of allyl groups copolymerized with varioug vinyl and allyl monomers 
‘were investigated. The solubility, thermal stability, and tensile strength of the 
‘products were studied. Most Suitable of the examined (I) were thoce derived from 
terephthalic chloroanhydride, Phenolphthalein, diallyldian, and 2-allylphenol, the 
‘structure of which may be represented by the formula: 
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ABSTRACT: This Study was prompted by the possibility for using some aromatic 

diamines for ‘the synthesis of polypyromellitamides other than the previously used 

aromatic diamines of the Cype AN-Ar-NH, or HoN~Ar-R-Ar-NiL,, where Ar {s an arylene * 
radical and R is -0-, -S~, ~CH,~ or ~clctt,) 5°. In particular, the use of the diamines; 

3, 3-bi.s-(4-aminopheny1)-phthalide (I), alse called ant linephthalein, 3,3-b1s-(4-anino- 
phenyl phthalimidine (11), also called anilinephthalein imide, was considered to be = 
promising for obtaining soluble and modifiable (1.e., reactive) polypyromellitinides, 
3isphenols of similar structure imparted valuable physical chemical properties to the 
arylates: 
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The polymers investigated were obtained in two stages: 1) a polyaminoacid, and 2) a 
polyamide. ‘the polyaminoacid stage wes obtained by polycondensation of one of the 
: above-mentioned amines with pyromellitic anhydride in dimethylformamide or dimethy1- 
i acetamide solutions at 25C; maximum yields were achieved with the equimolar ratio ! 
of components. It was observed that at this temperature, the maximum viscosity, | 
ji.e., the maxinum polymerization degree, was achieved after 5 hours, after which 
time destructive hydrolysis was abserved. The second stage, i.@., polycyclization x 
of the polyaminoacid stage to a polyimide stage, was achieved by heating at 120C in-:. if 
Yr 


eee ee re on ee enna 
a z 2. nn SS 


vacuum the polyaminoacid films obtained from their solutions in organic solvents or 
mixtures of organic solvents. In such films the IR spectra indicated complete .* ore 
disappearance of COOH group adsorption bands and considerable changes in the. position 
of imide groups. Another chemical method of polycyclization consisted of treatment 
with a ltl acetic anhydride and pyridine mixture with subsequent rapid heating to 
300C in vacuum. Polypyromellitimides obtained with I or II display considerable 
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., hear resistance,’ thermal stability, and resistance to light and ox{fdation, especially 
as compared with polypyromellitimides from m- or o-phenyleneciamine, benzidine or 
| 4,4'-diaminodiphenoxide. The study confirmed that the presence of phthalide ae 

phthalimide groups at the central diamine atom results in the formation of soluble = | 


aromatic polyimides. Orig. art. has: 3 figures. aw (BN) | 
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“J ABSTRACT: Copolymerization of allyl-substituted unsaturated polyerylates (I) with 
“tetyrene (II) has been investigated in an effort to prepare a three-dimensional | 

| polymer analogous +40 those derived from polyfumarates desoribed by A. V. Tokarey ! 

: | (Dissertatetya, 1959). A mixed polymer, represented by the scheme 
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| in which ratio ¥:X = oe 19, was ‘salected as the ‘etarting a ae “copolymerization 

| was performed at 80C, in sealed ampules, and in an argon atmosphere, with benzoyl 
percxide used as an initietor. It was observed that a gol effect, which increases 

i with increased ratio of I to II, affects the reaction rate. The products of the 

reaction are mainly branched graft copolymers, with only an insignificant amount of. 

three-dimensional copolymer gifforned when the ratio of I to II is large. Oriz. ares; 

has: 2 tables, 2 figures, and 1 forma. - 
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with methyl methacrylate (II) has been studied as a continuation of the search 
for a suitable cross-linking agent for I, previously discussed by the authors (S. 
V. ‘Jinogradova, V. V. Korshak, and M. G. Korchevey, Vysokomolek, soyed, » 7, 188h, 
1965). Figure 1 summarizes the information obtained. Methyl mothacrylate was 
found to be a satisfactory cross-linking agent for I. The copolymerization was | 
accompanied by a gel-effect which determined the reaction kinetics above 60% of 
conversion, The cross-links between the molecules of I consisted of comparatively, 
long chains of polymethylmethacrylate. +, 
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op a ae ° . of. I with II at 70C in thei 
a i - presence of 0.5% of benzow 


peroxide. A = change of II: 
concentration in the i 
- reaction mixture (ordinate: 
% unreacted monomer); B -. 
change of the yield of 
insoluble (cross-linked) 
copolymer (ordinate); 
CG = change of concentration 
of residual double bonds 
in copolymer (ordinate). i 
. Polyarylate: monomer 
‘s+ weight ratio: 1 - 1:2; 
" 2+131,8; 3 - 1:1.65; 
h - 1:1.53 5 - l:l. 
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ABSTRACT: This investigation waa conducted to extend earlier published wort by V. Ve} 
Rode, A. S. Yarov, and S, R. Rafikov (Vysokomolek, coyed., 6, 2061, 1964) and to study! 
the nature of the molecular changes in polyarylates which result from uv irradiation 
of their chloroform and cyclohexanone solutions. Tho polyarylates investigated were 
derived from phanolphthalein and chlorenhydrides of terphthalic and isopnthalic acids 
following the procedure of VY. V. Korshak, S. V. Vinogradova, and S, N. Salackin 

(Vysokomolek. Hoyedse, 4, 339, 1962). ‘The experimental results are presented in geaphai-— 
and tables (see Fig. 1). It was found that in dilute solutions the principal degvada- 
tion reaction consists of rupture of the main chain 0° the polymer, leading to a 

decreece in the average molecular weight and viscosity of the polymer. At higner 

concentration, structuration processes predominate. “he photodegradation of the ~ 
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Fig. 1. Change in the specific viscosity daring irradiation of 195 ; 
solutions of polyarylates in chloroform at 20 + 2C. 

F~2D; 3 - F-20'; 4 - F2'D. F-2c - polyarylate derived from bo 
terephthalic acid; F-2c! - low molecular weight polyarylate; F-2'D - 
F-2 plus 1.5% chlorinated diphenyl; F-2D ~ volyarylate derived from 
isophthalic acid. 
polymer is more rapid in cyclohexanone .solution than in chloroform solution, and it e 
sensitized by chlorinated diphenyl. Orig. art. has: 1 table and 5 graphs. | 
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ABSTRACT: The kinetics of the polycondensation of the acid chlorides of 
terephthalic and isophthalic acids with trimethylolethane‘land trimethylolpropane 


| In all experiments the quantity of the initial substances and their concentrations _ 
tant and the ratio ig eqimolar. The hydrogen chloride ig 
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each of which consists of four traps 

ion of NaOH. After absorption the alkaline solutions are 
titrated with 1N solution of HzSO,. The data obtained from the investigation gave 
grounds to assume that the surfaces of the mixed polyarylates obtained on the 
basis of diatomic phenols and polyhydric aliphatic alcohols should be performed in 
two stages. The first stage is the polycon enol with the 
acid chloride of the dicarboxylic aci i 
peratures (up to 220C). The second stage (after all the initia 
entered into the reavtion) is the polycondensation of the 
aliphatic polyhydric alco 
lower temperatures (110-130C) 
| completeness of the reaction wit 
| In conclusion, the authors expresé 
of VNIL of Petroleum Chemistry (laboratoriya 
D. M. Rudkovskiy, for making available the trimethy lolethane and the 
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aliyl side chains with diallylphthalate 3) diallylterephthalate, diallylisophthalate, 
2-iallylphenylmethacrylate, ally imethacrylate v/neth imethacrylate ,Jethylglycol dimeth- 
acrylate, bis-ethyleneglicolphthate Methacrylate, and styrene /uas studied. The ob- 
ject of the work was to fill the gap in the pertinent literature. The structures of 
the copolymers were determined by IR-spectroscopy and elementary analysis. Copolymeri+ 


zation was carried out either in sealed ampoules or in open dishes, using either ben- 
zoyl peroxides or a mixture of benzoyl peroxide with tertiary butyl peroxide as ini- 
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90°C. For copolymers prepared in scaled ampoules, the weight loss during aging at 
300°C was determined. Specific impact viscosity, specific strength at static bending, 
and Brinell hardness for copolymers prepared in open dishes in air were determined. 
Solubility in chloroform, diallylphthalate, methylmethacrylate, and 2-allylphenol 
were determined for all copolymers. Of all synthesized copolymers, those based on di-~ 
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der (0-80 wt %) were examined in the 140°-260°C temperature range and in the 50-600 
kg /om2 load range. The object of the study was to fill the gap in the pertinent lite- 
rature. The temperature dependence of the relaxation time for F-1 polyarylates with 
various copper contents is graphed. It was found that in up to 40 wt % copper, the 
overall activation energy of the relaxation of the copper filled F-1 polyarylate de- 
clines (in comparison to the unfilled F-1 polyarylate) with increasing copper content. 
For the 40-80 wt % copper range, the overall activation energy of relaxation increases 
with increasing copper content. Changes in the activation energy of relaxation asa i— 
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